Figure 1 



Tomato Leaf DHS cDNA sequence ^ r 



CGCAGAAACTCGCGGCGGCAGTCTTGTTCCGTACATAATCTT^ 

MGEALKYS IMD 

TCAGTAAGATCGGTAGTTTTCAAAGAATCCGAAAATCTAGAAGG 

S VRSVVFKESENLEGSCTKIEGYDFNKGV 
TAACTATGCTGAGCTGATCAAGTCCATGGTTTCC7VCT 

N Y A E L IKSMVSTGFQASNLGDAXAIVNQ 
TGCTAGATTGGAGGCTTTCACATGAGCTGCCCACGGAGGATTGCAGTG^ 

MLDWRI* SHELPTEDC SEEERDVAYRE SVT 

TGCAAAATCTTCTTGGGGTTCACTTCAAACCTTCTTTCTTCTGGTG 

CKIFLGFTSNLVSSGVRDTVRYLVQHRMV 
TGATGTTGTGGTTACTACAGCTGGTGGTATTGAAGAGGATCTCATAAAGTGCCT 

DVVVTTAGGIEEDLIKCLAPTYKGDFSL 

CTGGAGCTTCTCTACGATCGAAAGGATTGAACCGTATTGGTAACTO 

P GASLRSKGLNRIGN LLVPNDNYCKFBNW 
ATCATCXJCAGTTTTTGACCAAATGTATGAGGAGCAGA 
I IPVFDQMYEEQINEKVLWTPSKVIARLG 

TAAAGAAATTAATGATGAAACCTC^TACTTGTATTGGGCTTACAAGAA 

KEINDETSYLYWAYKNRI PVFCPGLTDG 

CACTTGGTGACATGCTATACTTCGATTCTTT^ 

SLGDMLYFHS FKKGDPDNPDLNPGLVIDI 

GTAGGAGATATTAGGGCCATGAATGGTGAAGCTGTCCATGCTGGTOT 
V GD IRAMNGE AVHAGLRKTGMI ILGGGLP 

TAAGCACCATGTTTGCAATGCCAATATGATGCGCAAT^ 

KHHVCNANMMRNGADFAVFINTAQEFDG 

GTGACTCTGGTGCCCGTCCTGATGAAGCTGTATCATGGGGAAAGATACGTGGTGG 

SD SGARPDEAVSWGK IRG GAKTVKVHC DA 

ACCATTGCATTTCCCATATTAGTAGCTGAGACATTTGCAGC 
T I A F P I LVAETFAAK SKEF SQ IRCQV 

GAGGAAGCTGTCCTTCCGACCACACATATGAATTGCTAGCTTTTC 

CTGACTAGAGAGCAGGGTATATTCCTCTACCCCGAGTTAGACGACATCCTGTATGGTTCAAAT^ 
CCATGTTATTTAGTTCTCTTCCTCTTCGAAAGTGAAGAGCTTAGATGTT 
GACTAGTCCTCTTACCATATAGATAATGTATCCTTGTACTATGAGATTTTGGGTC 
AAAACAATTGGATTTTTAATTTATTTTTTCTTC 



Arabidopsis DeoxyHypusine Synthase 
(DHS) Predicted Sequence 

Figure 2A ^~ 

A^r^ 5 ^ ^ 

GAAC TCCCAAAACCCTCTAC TACTACACTTTC AGATCCAAGGAAATCAATTTTGTC ATTCGAGCAA 

M 

AGGATGATCGTGTTTTCTCTTCGGTTC^ 

EDDRVFSSVHSTVFKESESLEGKC 
GATAAAATCGAAGGATACGATTTCAATCAAGGAGTAGATT^ 

DKIEGYDFNQGVDYPKLMRSMLTT 
CGGATTTCAAGCCTCGAATCTCGGCGAAGCTATTGATGTC 

GFQASNLGEAIDVVNQM 
CAAAAATAAAAATTCCTTCTTTTTGTTTTCCTTTCTTTTGGGTC 

F E F 

TGTATTGAAGCTAGATTGGAGACTGGCTGATGAAACTACAGTAGCTGAAGACTGTAGTGAAGAGGAGAAG 

VLKLDWRLADETTVAEDCSEEEK 
ATCCATCGTTTAGAGAGTCTGTCAAGTGTAAA 

NPSFRESVKCKIFLGFTSNLVSSG 

GTTAGAGATACTATTCGTTATCTTGTTCAGC^TCAT^ 

VRDTIRYLVQHHM 
TTATAGATGTTAAAATTTTCGAGCTTTAGTTTTGATTTCAATGGTTTTTC 

V D V I V 

CGACAACTGGTGGTGTTGAGGAAGATCTCATAAAATGCCTTGCACCTA 

TTTGGVEEDLIKCIiAPTFKGDFSIj 
CCTGGAGCTTATTTAAGGTCAAAGGGATTGAACCGAAT^ 

PGAYLRSKGLNRIGNLLVPNDNYC 
CAAGTTTGAGGATTGGATCATTCCCATCTT^ 

KFEDWIIPIFDEMLKEQKEE 
ATCTTTCCTTTTTATATGATTTGAGATCATTCTG 
TCTTGCATCATTGACTTCGTTGGTGAATC^ 

N V L W T 

CTTCTAAACTGTTAGCACGGCTGGGAAAAGAAATC^ 

PSKLLARLGKEINNES SYLYWAYK 

GTATCCAAAATTTTAACCTTTTTAGTTTTTTAATCATCCTGTGAGGAACTCGGGG 

TCTTGTGGTGTTTGTAGATGAATATTCCAGTATTC 

MNIPVFCPGLTDGSIiGD M 
CTGTATTTTCACTCTTTT^^ 

LYFHSFRTSGLI IDVVQ 
AGTCAGTGTGATAAATATTCCTGCTACATCTAGT^ 
CGAATTCAGCAACGGACTTTACTGTAAGTTGATATCTAAAGGTTCAAAC^ 
GGGCATTCTCATTTAGGTTTGGGGGACTGGGTTAAGAGTTAGAGAATAATAATC 
AACTCTTTGATGGTTAGTCTCTTGGTAATTTGAATTTTATCACA 

GTTTTATGAACAGATATCAGAGCTATGAACGGCGAAGCTGTCCATGCAAATCCTAAAAAGAG^ 

DIRAMNGEAVHANPKKTGMI 
AATCCTTGGAGGGGGCTTGCCAAAGCACCACATATGTAATGCCAATATGATC 

ILGGGLPKHHICNANMMRNGADY 
CTGTATTTATAAACACCGGGCAAGAATTTGATGGGAGCGACTCGGGTGCACGCCCTGATG 
AVFINTGQEFDGSDS GARPDEAVS 
TGGGGTAAAATTAGGGGTTCTGCTAAAACCGTTAAGGTCTGCTTTTTAATTTC 

W G K I R G S AKTVKVCFLI SSHPNLY 
TCTCACTCAGTGGTTTTGAGTACATATTTAATATTGGATC^TTC 

L T Q W F 
GCCTTCCCATTGTTGGTTGCAGAAACATTTGCC^ 
ACTGACTGGTCGTTTTGGCCATGGATTCTTAAAGATCGTTGCTTTTTGA 
AACACTCCACATTGATGTGGCTGTGACGCGAATTC 
AAAATGATTTGCAGATTGTGTTTTCGTTTAAAAGACAAGAGTC 
AATTATTCAGTTCCAACAACACATTGTGATTCTC 



Figure 2B 



MEDDRWSSVHSTVFKESESLEGKCDKIEGYDFNQGVDYPKLMR^ 

AEDCSEEEKNPSFRESVKCKI FLGFTSNLVS SGVRDTIRYLVQHHMTOVI VTTTGGVEED^ 

GLNRIGNLLWNDNYCKFEDWIIPIFDEMLKEQKEENVLWTPSKLLARLGKE^ 

LYFHSFRTSGLIIDVVQDIMl^ 

SWGKIRGSAKTVKVCFLISSHPNLYLTQWF 



Figure 2C 

GGTGGTGTTGAGGAAGATCTCATAAAAT 
GTCAAAGGGATTGAACCGAATTGGGAATTTGCTGGTO^ 

TCTTTGACGAGATGTTGAAGGAACAGAAAGAAGAGAATGTGTTGTGGACTCCTTCTAAACTC 

GAAATCAACAATGAGAGTTCATACCTTTATTGGGCATACAAGATGAATATTCCAGTATTCTGCCCAGGGTTAACA 

CTCTCTTAGGGATATGCTGTATTTTCACTCTTTTCGTACCTCTGGCC 

TGAACGGCGAAGCTGTCCATGCAAATCCTAAAAA^ 

TGTAATGCCAATATGATGCGCAATGGTGCAGATT^^ 

GGGTGCACGCCCTGATGAAGC 



Figure 2D 

GGVEEDL I KCIaAPTFKGDF SL PG AYLRSKGLNRIGNLLVPNDNYC KF EDWI I P I FDEMLKEQKEENVLWT P SKLLARIiGKEIN 

NESSYLYWAYKMNIPWCPGLTTCSLRD^ 

RNGADYAVFINTGQEFDGSDSGARPDE 
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Figure 6 
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Figure 11 




Figure 12 



CO 
H 

U 

&> 
•H 



in 

M-l 
•H 

d) 
O 

i 




■H 

O 

O 

e 

o 



2l 

M 
O 
Oh 

q 

*H 
M 

o 

R 

O 

B 



Figure 13 
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Figure 15 
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Figure 18 





Figure 20 




Figure 21 
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Figure 30 
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Arabidopsis 3' -end DHS for antisense 



Nucleotide and derived amino acid sequence 

TGCACGCCCTGATGAAGCTGTGTCTTGGGGTAAAATTAGGGGTTCTGCTAMACCGTTAAGGTCTGCTTTT 
ARP DEAVSWGKI RGSAKTVKVC F 

TAATTTCTTCACATCCTAATTTATATCTCACTCAGTGGTTTTGAGTACATATTTAATATTGGATCATTCTT 
LISSHPNLYLTQWF 

GCAGGTATACTGTGATGCTACCATAGCCTTCCCATTGTTGGTTGCAGAAACATTTGCCACAAAGAGAGACC 
AAACCTGTGAGTCTAAGACTTAAGAACTGACTGGTCGTTTTGGCCATGGATTCTTAAAGATCGTTGCTTTT 
TGATTTTACACTGGAGTGACCATATAACACTCCACATTGATGTGGCTGTGACGCGAATTGTCTTCTTGCGA 
ATTGTACTTTAGTTTCTCTCAACCTAAAATGATTTGCAGATTGTGTTTTCGTTTAAAACACAAGAGTCTTG 
TAGTCAATAATCCTTTGCCTTATAAAATTATTCAGTTCCAACAAAAAAAAAAAAAAAA 



Nucleotide sequence 

TGCACGCCCTGATGAAGCTGTGTCTTGGGGTAAAATTAGGGGTTCTGCTAAAACCGTTAAGGTCTGCTTTT 
TAATT TCT TCACATCCTAATTTATAT C T CACT CAGT GGTT TT GAGTACAT AT T T AAT AT T GGATCATTCT T 
GCAGG TATACTGT GATGCTAC CATAGCCT TCCCAT TGT T GGT T GCAGAAACAT T T GCCACAAAGAGAGACC 
AAACCTGTGAGTCTAAGACTTAAGAACTGACTGGTCGTTTTGGCCATGGATTCTTAAAGATCGTTGCTTTT 
TGATTTTACACTGGAGTGACCATATAACACTCCACATTGATGTGGCTGTGACGCGAATTGTCTTCTTGCGA 
ATTGTACTTTAGTTTCTCTCAACCTAAAATGATTTGCAGATTGTGTTTTCGTTTAAAACACAAGAGTCTTG 
TAGTCAATAATCCTTTGCCTTATAAAATTATTCAGTTCCAACAAAAAAAAAAAAAAAA 

ARP DEAVSWGKI RGSAKTVKVC FL I S S H PNL YLTQWF 



Figure 36 



Tomato 3' -end-Deoxyhupsine synthase used for antisense 

Nucleotide and derived amino acid sequence 

GGTGCTCGTCCTGATGAAGCTGTATCATGGGGAAAGATACGTGGTGGTGCCAAGACTGTGAAGGTGCATTGTGATGCAAC 
GARPDEAVSWGKIRGGAKTVKVHCDAT 

CATTGCATTTCCCATATTAGTAGCTGAGACATTTGCAGCTAAGAGTAAGGAATTCTCCCAGATAAGGTGCCAAGTTTGAA 
IAFPILVAETFAAKSKEFSQIRCQV 

CATTGAGGAAGCTGTCCTTCCGACCACACATATGAATTGCTAGCTTTTGAAGCCAACTTGCTAGTGTGCAGCACCATTTA 
TTCTGCAAAACTGACTAGAGAGCAGGGTATATTCCTCTACCCCGAGTTAGACGACATCCTGTATGGTTCAAATTAATTAT 
TTTTCTCCCCTTCACACCATGTTATTTAGTTCTCTTCCTCTTCGAAAGTGAAGAGCTTAGATGTTCATAGGTTTTGAATT 
ATGTTGGAGGTTGGTGATAACTGACTAGTCCTCTTACCATATAGATAATGTATCCTTGTACTATGAGATTTTGGGTGTGT 
TTGATACCAAGGAAAAATGTTTATTTGGAAAACAATTGGATTTTTAATTTAAAAAAAATTGNTTAAAAAAAAAAAAAAA 



Nucleotide sequence 

GGTGCTCGTCCTGATGAAGCTGTATCATGGGGAAAGATACGTGGTGGTGCCAAGACTGTGAAGGTGCATTGTGATGCAAC 
CATTGCATTTCCCATATTAGTAGCTGAGACATTTGCAGCTAAGAGTAAGGAATTC 

TCCCAGATAAGGTGCCAAGTTTGAACATTGAGGAAGCTGTCCTTCCGACCACACATATGAATTGCTAGCTTTTGAAGCCA 
ACTTGCTAGTGTGCAGCACCATTTATTCTGCAAAACTGACTAGAGAGCAGGGTATATTCCTCTACCCCGAGTTAGACGAC 
ATCCTGTATGGTTCAAATTAATTATTTTTCTCCCCTTCACACCATGTTATTTAGTTCTCTTCCTCTTCGAAAGTGAAGAG 
CTTAGATGTTCATAGGTTTTGAATTATGTTGGAGGTTGGTGATAACTGACTAGTCCTCTTACCATATAGATAATGTATCC 
TTGTACTATGAGATTTTGGGTGTGTTTGATACCAAGGAAAAATGTTTATTTGGAAAACAATTGGATTTTTAATTTAAAAA 

AAATTGNTTAAAAAAAAAAAAAAA 



Figure 37 



600 bp Arabidopsis Deoxyhypusine Synthase Probe 
Primerl (underlined) 

GGTGGTGTTGAGGAAGATC TCATAAAATGCCTTGCACCTACATTTAAAGGTGATTTCTCTCTACCTGGAGC 

TTATTTAAG 

GGVEEDLIKCLAPTFKGDFSLPGA 

Y L R 

GTCAAAGGGATTGAACCGAATTGGGAATTTGCTGGTTCCTAATGATAACTACTGCAAGTTTGAGGATTGGA 

TCATTCCCA 

SKGLNRI GNLLVPNDNYCKFEDWI 

I P 

TCTTTGACGAGATGTTGAAGGAACAGAAAGAAGAGAATGTGTTGTGGACTCCTTCTAAACTGTTAGCACGG 

CTGGGAAAA 

IFDEMLKEQKEENVLWTPSKLLAR 

L G K 

GAAATCAACAATGAGAGTTCATACCTTTATTGGGCATACAAGATGAATATTCCAGTATTCTGCCCAGGGTT 

AACAGATGG 

EINNESSYLYWAYKMNI PVFCPGL 

T D G 

CTCTCTTAGGGATATGCTGTATTTTCACTCTTTTCGTACCTCTGGCCTCATCATCGATGTAGTACAAGATA 

TCAGAGCTA 



SLRDMLYFHSFRTSGLIIDVVQDI 

R A 

TGAACGGCGAAGCTGTCCATGCAAATCCTAAAAAGACAGGGATGATAATCCTTGGAGGGGGCTTGCCAAAG 

CACCACATA 

MNGEAVHANPKKTGMI ILGGGLPK 

H H I 

TGTAATGCCAATATGATGCGCAATGGTGCAGATTACGCTGTATTTATAAACACCGGGCAAGAATTTGATGG 

GAGCGACTC 

CNANMMRNGADYAVFINTGQEFDG 

S D S 
G GGTGCACGCCCTGATGAAGC 
G A R P D E 

Primer 2 (underlined) 



Figure 38 



483 bp Carnation Deoxyhypusine Synthase Probe 



GAAGATCCATCAAGTGCCTTGCACCCACTTTCAAAGGCGATTTTGCCTTACCAGGAGCTCAATTACGCTCC 

AAAGGGT 

RRSIKCLAPTFKGDFALPGAQLRS 

K G 

TGAATCGAATTGGTAATCTGTTGGTTCCGAATGATAACTACTGTAAATTTGAGGATTGGATCATTCCAATT 

TTAGATA 

LNRIGNLLVPNDNYCKFEDWIIPI 

L D 

AGAT GT T GGAAGAGCAAAT TTCAGAGAAAAT CTT AT GGACACCATCGAAGTTGATTGGTCGAT TAGGAAGA 

GAAATAA 

KMLEEQISEKILWTPSKLIGRLGR 

E I 

ACGATGAGAGTT CATACCT TTACTGGGCCT T CAAGAACAATATTCCAGT ATTT TGCCCAGGTT T AACAGAC 

GGCTCAC 

NDESSYLYWAFKNNI PVFCPGLTD 

G S 

TCGGAGACATGCTATATTTTCATTCTTTTCGCAATCCGGGTTTAATCATCGATGTTGTGCAAGATATAAGA 

GCAGTAA 



LGDMLYFHSFRNPGLI I DVVQDIR 

A V 

ATGGCGAGGCTGTGCACGCAGCGCCTAGGAAAACAGGCATGATTATACTCGGTGGAGGGTTGCCTAAGCAC 

CACATCT 

NGEAVHAAPRKTGMII LGGGLPKH 

H I 

GCAACGCAAAC ATGATGAGAAAT GGCGCCGAT TATGCTGTTTTCATCAAC ACCG 
CNANMMRNGADYAVFI NT 



A full-length cDNA clone was obtained by screening a carnation senescing petal 
cDNA library with this probe. 



Figure 39 



